Isolation of mitochondria by gentle cell membrane disruption, and their subsequent characterization.
Mitochondria play a key role in several physiological processes as in integrating signals in the cell. However, understanding of the mechanism by which mitochondria sense and respond to signals has been limited due to the lack of an appropriate model system. In this study, we developed a method to isolate and characterize mitochondria without cell homogenization. By gently pipetting cells treated with streptolysin-O, a pore-forming membrane protein, we disrupted the cell membrane and were able to isolate both elongated and spherical mitochondria. Fluorescence imaging combined with super resolution microscopy showed that both the outer and inner membranes of the elongated mitochondria isolated using the newly developed method were intact. In addition, a FRET-based ATP sensor expressed in the mitochondrial matrix demonstrated that ATP generation by FoF1-ATPase in the isolated elongated mitochondria was as high as that in intracellular mitochondria. On the other hand, some of the spherical mitochondria isolated with this method had the outer membrane that no longer encapsulated the inner membrane. In addition, all mitochondria isolated using conventional procedures involving homogenization were spherical, many of them had damaged membranes, and low levels of ATP generation. Our results suggest that elongated mitochondria isolated from cells through gentle cell membrane disruption using a pore-forming protein tend to be more similar to intracellular mitochondria, having an intact membrane system and higher activity than spherical mitochondria.